Ca2+/Mg(2+)-dependent endonuclease from human spleen: purification, properties, and role in apoptosis.
A major event in apoptosis is the digestion of chromatin into oligonucleosomal fragments. However, the enzymes responsible for the DNA degradation have not been well characterized. Here we report the purification of an endonuclease from human spleen cell nuclei that is likely to be responsible for DNA digestion in apoptosis. Enzyme activity was measured by a sensitive fluorometric assay, which assesses the conversion of plasmid DNA from a supercoiled to an open form. The endonuclease was extracted from isolated nuclei with NaCl between 100 and 350 mM and was further purified by chromatography on columns of phosphocellulose, Superdex 75, and chelating Sepharose (Zn2+ form). By gel filtration, the apparent molecular mass was 22-26 kDa; on SDS-polyacrylamide gel electrophoresis, the purified enzyme showed a single 27-kDa band. The enzyme required both Mg2+ (optimum, 5 mM) and Ca2+ (optimum, 2 mM) for activity. It was inhibited by Zn2+ (100% inhibition at 50 microM) and by high (> 10 mM) concentrations of Ca2+. Aurintricarboxylic acid, spermine, p-(hydroxymercuri)benzoate, and N-ethylmaleimide were also endonuclease inhibitors. No inhibition was observed with iodoacetamide, G-actin, or nucleoside 3',5'-bisphosphates. An optimum pH of 8.0 was found. When added to human CCRF-CEM lymphoblast nuclei, that do not contain the endonuclease, the purified splenic enzyme digested the chromatin into the mono- and oligonucleosomal fragments that are characteristic of apoptosis. On the basis of this result, and the observation that the activators and inhibitors of the purified endonuclease closely parallel those that affect apoptosis, it seems likely that this enzyme is involved in the apoptotic degradation of DNA in human lymphocytes.